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Dear Editor: Ectodermal dysplasias (ED) encompass nearly 200 different genetic conditions identified by the lack, or dysgenesis, of at least two ectodermal derivatives, such as hair, nails, teeth, and sweat glands. Hypohidrotic/anhidrotic ED (HED) is the most frequent form of ED and it can be inherited as an X-linked (XL)-HED (MIM 305100), autosomal recessive (AR)-HED (MIM 224900), or autosomal dominant (AD)-HED (MIM 229490) condition. HED is caused by mutations in any of the three ectodisplasin pathway genes: ectodisplasin (EDA), which encodes a ligand for the second gene, the EDA receptor (ectodysplasin A-receptor, EDAR), and EDARADD, an intracellular signaling for this pathway. HED is characterized by a triad of clinical features including absent or diminished eccrine sweat glands, missing and/or malformed teeth, and thin, sparse hair. It also includes dryness of the skin, eyes, airways, and mucous membranes, as well as other ectodermal defects and, in some cases, fever, seizures, and rarely, death. XL-HED is caused by mutations in the EDA gene, located on chromosome Xq12-q13.1, which encodes a signaling molecule of the tumor necrosis factor (TNF) superfamily. AR-and AD-HED are caused by mutations in the EDAR gene, located on chromosome 2q11.q13 or the EDARAssociated Death Domain encoding gene, EDARADD, located on chromosome 1q42-q43 1 .
Several mutations in the EDA, EDAR, and EDARADD genes have been described as causing HED in different populations. The XL-HED form is the most common and is responsible for 90% of all HED cases [2] [3] [4] [5] [6] .
The three forms of HED are clinically indistinguishable. To date, a comprehensive evaluation of HED in the Mexican Hispanic population has not been undertaken. In the present study, we aimed to characterize the mutations in EDA, EDAR, and EDARADD genes present in Mexican Hispanic patients with HED. Male and female patients (35 families) from different geographical regions of Mexico with features suggestive of HED were enrolled in the study (Fig. 1) . Index cases and their parents were screened for missing or malformed teeth, thin or sparse hair, and nail changes; all subjects answered questions about sweating, heat intolerance, fever, seizures, and family history of siblings deceased due to unknown fever . Sixteen different mutations were present; fifteen mutations were found in the EDA gene, 5 had previously been reported, and 10 were novel. One known mutation was found in the EDAR gene. No mutations were found in the EDARADD gene in the remaining kindreds (14) analyzed. WNT10A analysis was not performed. Upon review of the clinical features in the affected patients and female carriers, there was no phenotypic correlation with genotype (data not shown). Ten obligate female carriers displayed dental abnormalities (one missing tooth) that were independent of specific mutations; we speculate that this may be due to random X-inactivation. In studying a Mexican Hispanic Cohort (see results . We found a homozygous c.G212A, p.C70Y mutation in exon 3 of EDAR in an affected father-daughter pair with AR HED. This mutation lies within the ligandbinding domain of EDAR and is crucial for binding to the ligand 8 . A novel recurrent mutation p.G350D was found in four kindred, and the previously reported p.R155C was found in three kindred 3 . This suggests possible independent founder mutations in the Mexican Hispanic population. These first findings in the Mexican Hispanic population expand the mutation spectrum in EDA and EDAR in HED, and confirm the clinical diagnosis in a large cohort. Recurrent mutations suggest possible founder mutations that may aid in genetic counseling and prenatal diagnosis in at-risk pregnancies. We also found that newborn febrile seizures are a significant cause of perinatal lethality, with 8 deaths in our cohort. An additional benefit of our study is the identification of potential candidates for replacement therapy with recombinant EDA protein (Edimer Pharmaceuticals, Cambridge, MA, USA) 12 .
